Correlation among chemical structure, surface properties and cytotoxicity of N-acyl alanine and serine surfactants.
Toxicity is one of the main concerns limiting the use of surfactants. Many efforts have been devoted to the development of new amphiphilic molecules characterized by a lower toxicological profile and environmental impact. N-acyl amino acids are a class of anionic surfactants that can find applications in different technological fields as an alternative to sulphate-based surfactants (e.g., sodium dodecyl sulphate). The understanding of the relationship between chemical structure and toxicological profile is fundamental for the disclosure of the full potential of these amphiphiles. With this aim, two series of N-acyl surfactants, with different length of the hydrophobic tails and serine or alanine as polar head, were synthesized and fully characterized. The correlation between the surface and toxicological parameters allowed highlighting the role exerted by the length of the hydrocarbon chain and the polar head on cytotoxicity. The length of the hydrocarbon chain mainly influences surface properties and toxicological parameters, while the amino acid polar head may play a key role only on cellular toxicity. Overall, our data suggest that minor differences in the polar head, not significantly affecting CMC values, may have an impact on cytotoxicity.